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(57 ABSTRACT 
A serial printer of the type in which a column shift of a 
carriage carrying a type wheel is effected through a 
mutual engagement between the rack and the screw 
member. A first and a second screw members are 
splined to a common shaft adapted to be driven by a 
suitable power source. The first and second screw mem 
bers are rotatably carried by a first and a second car 
riages having reset positions defined at opposite ends of 
the printer. The first and the second screw members 
have screw threads inclined in opposite directions and 
adapted to mesh with the teeth of a common rack which 
is slidable over a predetermined stroke in the column 
shift direction and adapted to be driven by a suitable 
driving member. By making the type wheels rotate by a 
number greater than that required for ordinary type 
selecting operation, the rack is slided by the driving 
member to selectively engage one of the first and sec 
ond screw members thereby to shift the selected one of 
carriages. 

13 Claims, 14 Drawing Figures 
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1. 

SERIAL PRINTER 

BACKGROUND OF THE INVENTION 
The present invention relates to an impact serial 

printer of small size and having a relatively large num 
ber of type elements. 

Recently, there has been remarkable progress in the 
development of personal type printers and printers suit 
able for use in hand held devices, particularly in the use 
of small-sized and light-weight printers in desk-top cal 
culators and the like. As the printer incorporated in 
such calculators, so-called impact type serial printer are 
most welcomed partly because it can provide a clean 
printing of data and partly because it is suitable for a 
printing on ordinary paper. . . . . . 

This type of printer, although the size is small and the 
construction is advantageously simple, is inferior to the 
conventional large-sized printer in that the number of 
type elements mounted on a type wheel is limited and 
this undesirably restricts the variety of characters that 
can be printed. is . . . 
To overcome this problem, the present applicanthas 

proposed in Japanese Patent Publication No. 92.98/1980 
corresponding to U.S. Pat. No. 4,051,942; a small-sized 
serial printer having two type wheels one of which 
being shiftable in the direction of the line to be printed 
while the other being held at the initial column position. 
In operation, the type elements of these type wheels are 
selectively struck to effect the printing. This serial 
printer can have a small size and be comparatively com 
pact because only one type wheel is shiftable. However, 
if the overall size of the printer has to be maintained 
small, it becomes impossible to have a large diameter for 
the type wheel, so that the number of the type elements 
is naturally limited. In addition, it is difficult to make 
two-color printing. ; . . . . . . 

SUMMARY OF THE INVENTION 
Accordingly, an object of the invention is to provide 

a serial printer capable of overcoming the above 
described problems of the prior art. : : 
To this end, according to the invention, there is pro 

vided a serial printer having two shiftable type wheels 
adapted to be carried and struck selectively to permit an 
increase in the number of type elements and to enable 
two-color printing thereby to diversify the content of 
the printing data. 
The above and other objects, as well as advantageou 

features of the invention will become clear from the 
following description of the preferred embodiment 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a partly simplified plan view of a serial 

printer in accordance with an embodiment of the inven 
tion; 

FIG. 2 is a sectional view of essential part of the serial 
printer shown in FIG. 1; 
FIG. 3 is a perspective view of a type wheel shaft; 
FIGS. 4 to 6 are illustrations of the operation of a cam 

gear and a rack; 
FIGS. 7 to 12 are illustrations for explaining the man 

ner of shifting the carriage; and 
FIGS. 13 and 14 are illustrations of the operation of a 

cam gear and a rack in another embodiment. 
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2 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Referring to FIGS. 1 to 12 showing a first embodi 
ment of the invention, a serial printer has two frame 
members 2A,2B rotatably carrying a type wheel shaft 1 
having substantially oval cross-section. As shown in 
FIG. 3, the type wheel shaft 1 has a large-diameter 
portion 1a, small-diameter portion 1b and a step portion 
1c separating the two. 
The small-diameter portion 1b of the type wheel shaft 

1 projects rightwardly from the frame member 2A by a 
predetermined projection amount. A ratchet 3 is fixed 
to the projected part of the small-diameter portion 1b. 
The projected part also carries gears 4,5 rotatably rela 
tive to the type wheel shaft 1. A reference numeral 6 
designates a first clutch means connected between the 
gear 4 and the rachet 3 and held to the type wheel shaft 
1, so as to control the power transmission between the 
gear 4 and the shaft 1. A second clutch means 7 pro 
vided with an outer peripheral cam groove 7a is con 
nected between the gears 4 and 5 to control the power 
transmission therebetween. 
The clutch means 6,7 are adapted to be controlled by 

an actuator lever 9 which in turn is driven by a solenoid 
8. The actuator lever 9 has one end 9a engageable with 
the ratchet 3 and the other end engageable with the cam 
groove 7a. The arrangement is such that, while the one 
end 9a of the actuator lever 9 is in engagement with the 
ratchet 3, the other end 9bis out of engagement with the 
cam groove 7a. To the contrary, while the other end 9b 
is in engagement with the cam groove 7a, the one end 
9a is out of engagement with the ratchet 3. Thus, these 
members in combination function as a so called mechan 
ical flip-flop. The gear 4 and the type wheel shaft 1, i.e. 
the ratchet 3, rotate as a unit when the lever 9 is in 
engagement with the cam groove 7a, so that no torque 
is transmitted between the gears 4 and 5. To the con 
trary, when the lever 9 is in engagement with the 
ratchet 3, the gears 4 and 5 are rotatable as a unit and the 
gear 4 is disconnected from the type sheel shaft 1. 
A D.C. motor. 10 has an output shaft 10a to which is 

attached a gear 11 meshing with the gear 4. Thus, the 
torque of the motor 10 is selectively transmitted to the 
type wheel shaft 1 and the gear 5 through the gear 4. 
A reference numeral 12 designates a hammer drive 

shaft supported between the frame members 2A,2B and 
carrying a hammer driving cam 13. A gear 14 on the 
hammer driving shaft 12 meshes with the gear 5. A 
hammer member 16 having a striking surface 6a of a 
length corresponding to one line of printing is secured 
to a hammer shaft 15 supported between the frame 
members 2A and 2B. A reference numeral 17 designates 
a rotatable guide shaft supported between the frame 
members 2A and 2B and adapted to shift a carriage 
which will be mentioned later and having a non-circular 
cross-section. A gear 18 attached to one end of this shaft 
engages the aforementioned gear 5. 
A rack shaft 19 having a non-circular cross-section is 

mounted between the frame members 2A and 2B for 
rotation over a predetermined angle. An elongated rack 
20 is carried by the rack shaft 19 in such a manner so as 
to be able to slide over a predetermined length along the 
shaft 19 but not rotatable relatively to the same, i.e. by 
a spline connection. A short rack 21 is press-fitted and 
fixed to the end of the shaft 19 adjacent to the frame 
member 2A. 
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A reference numeral 22 designates a first carriage 
with a base 22a (see FIG. 2) having a circular bore 
receiving the aformentioned guide shaft 17 so as to slide 
along the latter. A reference numeral 23 designates a 
first screw member carried by the lower part of the base 
22a rotatably. This first screw member 23 is splined to 
the guide shaft 17 so as to be able to slide along the latter 
but is not rotatable relative the same. The aforemen 
tioned racks 20,21 engage a tooth of the first screw 
member 23 which is exposed from the lower side of the 
base 22a. Although not shown, the tooth of the screw 
member 23 extends in the circumferential direction over 
approximately half the circumference of the screw 
member and spirals over approximately the remainder 
half circumference. The arrangement is such that the 
rack 20 or the rack 21 engages the sprial portion of the 
tooth of the screw member 23 in the later halfportion of 
rotation of the guide shaft 17, thereby to shift the first 
screw member 23 and, hence, the first carriage 23 to the 
left as viewed in the drawing by a distance correspond 
ing to the pitch of the columns to be printed. 
A reference numeral 24 designates a first type wheel 

carrying numeral type elements and is provided at its 
center with a substantially oval bore (not shown) con 
forming to the cross-section of the large-diameter por 
tion 1a of the type wheel shaft 1 so as to receive the 
latter and rotate as a unit therewith. The type wheel 24 
is slidable over the large-diameter portion 1a and small 
diameter portion 1b of the type wheel shaft. As will be 
seen from FIG. 2, an annular groove is formed in a hub 
24a projected from one side of the type wheel 24 and is 
engaged by an arm 22b of the carriage 22, so that the 
first type wheel 24 is moved together with the carriage 
22 while being rotatably held by the latter. 
A second carrage 25 has a construction substantially 

identical to that of the fist carriage and is provided with 
a base 25a (See FIG. 7) having a bore slidably receiving 
the guide shaft 17. The base 25a carries a second screw 
member 25a splined to the guide shaft 17. As will be 
seen from FIG. 7, the second screw member 26 has a 
shape similar to that of the first screw member 23, i.e. 
with a tooth extending circumferentially over approxi 
mately a half circumference and spiralling over approxi 
mately the remainder half circumference. The spiral 
portion of the tooth of this second screw member 25, 
however, has an inclination to the axis in the opposite 
direction to the spiral portion of the tooth of the first 
screw member. As in the case of the first screw mem 
ber, the spiral tooth portion engages with the rack 20 in 
the later half part of the rotation of guide shaft 17 so as 
to be rotated by the latter thereby to shift the second 
carriage 25 in the direction opposite to the direction of 
shift of the first carriage, i.e. to the right as viewed in 
FIG. 1 by a distance corresponding to one pitch of the 
columns. 
A reference numeral 27 designates a second type 

wheel for numeral type elements splined to the type 
wheel shaft 1 as in the case of the first type wheel 24 for 
numeral type elements. The second type wheel 27 is 
adapted to be shifted as a unit with the second carriage 
25 while being held rotatably by the latter. As in the 
case of the first type wheel 24, the second type wheel 27 
has a hub with an annular groove engaged by an arm 
25b of the second carriage 25. 
A reference numeral 28 designates a type wheel for 

function characters, and is provided at its central port 
tion with a substantially oval small hole (not shown) 
conforming to the cross-section of the small-diameter 
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4. 
portion 1b of the type wheel shaft 1 so as to be able to 
receive that portion 1b of the type wheel shaft 1 and 
rotate as a unit with the latter and to slide only along the 
small-diameter portion 1b of the shaft 1. 
A reference numral 29 desigates a reset spring con 

nected at one end to the first carriage 22 and at the other 
end to the second carriage 25 for resetting these car 
riages, Namely, the spring 29 continuously urges the 
first carriage 22 rightwardly and the second carriage 25 
leftwardly as viewed in FIG. 1, i.e. toward the home 
positions of the respective carriages. As an instruction is 
given for resetting the first carriage 22 from a control 
circuit of the printer, the racks 20,21 are rotated so that 
the rack 20 or 21 comes out of engagement with the first 
screw member 23 to permit the first carriage to be rap 
idly reset to the home position. The resetting of the 
second carriage 25 can be made in a similar manner. 
Namely, as the rack 20 is rotated, it comes out of any 
engagement with the second screw member. 26 to per 
mit the second carriage 25 to be quickly returned to the 
home position. 
The type wheel 28 of function characters is always 

biased leftward as viewed in FIG. 1 by a spring 30 
attached to the portion of the type wheel shaft 1 be 
tween the frame member 2A and the function character 
type wheel 28. In the state shown in FIG. 1 in which 
printing is to be commenced for one line, since the 
spring constant of the spring 29 is selected to be greater 
than that of the spring 30, the first type wheel 24 presses 
at its side surface the hub 28a of the type wheel 28 for 
function characters, so that the latter is shifted to the 
right as viewed in FIG. 1 to locate the type wheel 28 at 
a position facing the striking surface 16a of the hammer 
member 16, while locating the first type wheel 24 at a 
position confronting a notch 16b formed in the hammer 
member 16. 
The notch 16b formed in the hammer member has a 

width substantially corresponding to two pitches for the 
shift of the carriage 22, and is opposed by a mask 31 
made of a resilient thin metallic web material. The 
above-mentioned mask 31 has a width substantially 
equal to the width of the notch 16b so as to prevent 
printing by the portion of the printing paper between 
the hammer member 16 and the mask. 31. However, 
when the hammer 16 is to be operated, the mask 31 
comes into the notch 16b together with a part of the 
printing paper 32. 
A second mask 33 takes a position between the print 

ing paper 32 and the second type wheel 27 when the 
latter is in its home position, thereby to prevent unnec 
essary printing on the printing paper 32. Since this sec 
ond mask 33 has a width substantially equal to the width 
of the second type wheel, the second type wheel 27 
clears the mask 33 to directly face the printing paper 32 
after the shift of the second carriage 25 by one pitch. 
A gear 34 is provided at its center with a substantially 

oval hole conforming to the cross-section of the small 
diameter portion 1b of the type wheel shaft 1 to receive 
the latter, so as to be able to rotate as a unit with the 
type wheel shaft 1. In addition, the gear 34 is pressed by 
the force of the spring 30 into contact with the function 
character type wheel 28 to slide on the small-diameter 
portion 1b of the type wheel shaft 1 as the type wheel 28 
is shifted. A reference numeral 35 denotes a cam gear 
(driving member) rotatably held by a shaft 36 attached 
to the frame member 2A and provided with a cam por 
tion 35a and a gear portion 35b. In the printing starting 
position shown in FIG. 1, i.e. when the function charac 
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ter type wheel 28 and the gear 24 take the rightmost 
position, the gear portion 35b formed on the right half 
part of the cam gear 35 meshes with the aforementioned 
gear 34 so that the cam gear 35 is rotated in accordance 
with the rotation of the type wheel shaft 1, at a speed 
determined by the gear ratio. 
However, when the gear 34 has been moved along 

the type wheel shaft 1 by a distance of one or more 
pitches of column as a result of the leftward movement 
of the type wheel 28 as viewed in FIG. 1, the gear 34 is 
out of engagement with the cam gear 35 so that the 
latter is held at its initial position which will be ex 
plained later. - 
A reference numeral 37 designates a reset spring for 

resetting the cam gear 35. The spring 37 loosely fits 
around the shaft 36 and is connected at its one end to the 
frame member 2A and retained at its other end by the 
cam gear 35, thereby to continuously urge the latter in 
the direction opposite to the direction of rotation 
thereof caused by the gear 34. - 
A stopper 35c projecting from the gear portion 35b of 

the cam gear 35 is pressed in the initial state against a 
stopper projection 2A-1 on the frame member 2A pro 
vided on the locus of rotation of the stopper 35c, by the 
torque generated by the reset spring 37. 
The can portion 35a of the cam gear 35 has a disk 

like form with a protrusion 35d formed on one side 
thereof. A lever 20a integral with the rack 20 is biased 
by a spring 38 acting between the frame member 2B and 
the rack 20 to place its end into continuous contact with 
the end surface of the cam portion 35a of the cam gear 
35, so that the track 20 can be moved by a distance 
corresponding to the height of the protrusion on the end 
surface of the cam portion 35b as the cam gear 35 ro 
tates. s 

In the state shown in FIGS. 1 and 4 preparing for the 
starting of the printing operation, the end of the lever 
20a is contacting a portion of the cam gear 35 other than 
the protrusion 35d, so that the rack 20 is held at its 
position closest to the frame member 2A. A reference 
numeral 39 designates a retainer claw which is normally 
pressed against the rack 20 by means of the spring 40. 
A reference numeral 20c denotes a notch formed in 

the rack 20 and adapted to be engaged by the retainer 
claw 39 when the rack 20 is moved toward the frame 
member 2B by the pressure contact between the end of 
the lever 20a and the protrusion 35d of the cam gear 35 
after the rotation of the cam gear 35 by a predetermined 
angle from the stand-by position shown in FIG. 1. 

Ink supply means 41,42 are secured to the carriages 
22,25, respectively, so as to supply the type wheels 
24,28 and 27 with ink. More specifically, these means 
41,42 have ink rollers 4a,42a impregnated with ink, ink 
roller covers 41b,42b rotatably supporting respective 
ink rollers 41a,42a and detachably secured to the car 
riages. 22,25, and springs (not shown) adapted to press 
the ink roller covers 41b,42b to resiliently press the ink 
rollers 41a,42a against the respective type wheels. In 
the illustrated embodiment, the ink roller 41a is impreg 
nated with a blue ink, while the ink roller 42a is impreg 
nated with a red ink so that two-color printing can be 
achieved. 
The serial printer of the illustrated embodiment hav 

ing the construction heretofore described operates in a 
manner explained hereinunder. 

First of all, it is to be understood that there are two 
modes of operation of the serial printer of the invention: 
namely, a first mode in which the printing by the first 
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6 
type wheel 24 for numeral characters is made subse 
quent to the printing by the type wheel 28 for the func 
tion characters; and a second mode in which the print 
ing by the second type wheel 27 for numeral characters 
is effected subsequent to the printing by the type wheel 
28. Therefore, the following description will be made 
mainly on the first mode of operation, and the differ 
ence of operation between the first and second modes 
will be explained hereafter. FIGS. 4 to 12 illustrate the 
operation schematically and the retainer claw 39 and 
the notch 20c are shown in these Figures in inversed 
positional relation to that shown in FIG. 1 for conve 
nience's sake. 

In the state shown in FIG. 1 preparing for the starting 
of printing, the type wheel 28 for the function charac 
ters is positioned opposite the striking surface 16a of the 
hammer member 16 while the first and the second type 
wheels 24 and 27 take positions to face respective masks 
31 and 33, as stated already. At the same time, the actua 
tor rod 9 of the solenoid 8 is pressed by a spring (not 
shown) to engage the cam groove 7a of the second 
clutch means 7, so that the torque of the motor 10 can 
be transmitted to the type wheel shaft 1 and the ratchet 
3 through the gear 4 and the first clutch means 6. 
Then, as the motor 10 is started, the type wheel shaft 

1 is rotated to rotatively drive the type wheels 24,28 and 
27 and these type wheels are applied at their peripheries 
withink in the first one full rotation thereof. During the 
next one full rotation of these type wheels, a printing 
instruction from a control circuit of the printer is given 
to operate the solenoid 8 so that the actuating lever 9 
disengages the cam groove 7a of the second clutch 
means 7 and moves into engagement with the ratchet 3 
to disengage the first clutch means 6 thereby to discon 
nect the type wheel shaft 1 from the motor 10. In conse 
quence, the type wheel shaft 1 is stopped and the type 
wheel 28 for function characters is stopped with the 
selected type element confronting the striking surface 
16a of the hammer member 16. 
The energization of the solenid 8 for the above 

described selection of a type element is made only tem 
porarily. As the actuating lever is disengaged from the 
cam groove 7a of the second clutch means 7, the torque 
of the motor 10 is transmitted without delay to the 
second clutch means 7 and the gear 5 through the gear 
4, and, as a result of the rotation of the second clutch 
means 7, the actuating lever 9 which is biased by the 
spring toward the second clutch means comes to make 
a resilient contact with the outer peripheral surface of 
the clutch means 7. Thus, the actuating lever is kept in 
engagement with the ratchet 3 until the next came 
groove 7a is brought to the position for receiving the 
actuating lever 9, thereby to keep the first clutch means 
6 in an off state, i.e. in non-torque transmitting condi 
tion, while keeping the second clutch means 7 in one 
state, i.e. in the state capable of transmitting the torque. 

Therefore, the torque of the motor 10 is transmitted 
to the gear 5 while the type wheel 28 for function char 
acters is stopped at the position confronting the striking 
surface 16a of the hammer member 16, thereby to drive 
the gear 14 meshing with the gear 5 and also the gear 18 
to rotate the hammer drive shaft 12 and the guide shaft 
17 in synchronization with each other. 

Before the solenoid 8 is energized, the type wheel 
shaft 1 is rotated to drive the gear 34 and the cam gear 
35 having the gear portion 35b meshing with the gear 
34. As stated before, the type wheel shaft 1 is stopped 
only after it makes less than one full rotation for posi 
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tioning the desired type of the function character type 
wheel 28 at the position confronting the striking surface 
16a of the hammer member, subsequent to one full rota 
tion for applying ink to the type elements held by outer 
peripheries of the type wheels 24,28 and 27. Therefore, 
in the ordinary type selecting operation, the number of 
rotations of the type wheel is maintained under a prede 
termined number. Since there is an upper limit of the 
rotation number of the type wheel shaft 1, the rotation 
of the cam gear 35 has an upper limit for its angle of 
rotation which is determined by the gear ratio between 
the gear 34 and the gear portion 35b of the can gear 35. 

It is also to be pointed out that, as stated before, the 
lever 20a unitary with the rack 20 is held in contact 
with the portion of the cam gear 35 other than the pto 
trusion 35d of cam portion 35a, in the stand-by position 
as shown in FIG. 1. Therefore, by selecting the rotation 
angle of the cam gear 35 so that the contact between the 
lever 20a and the protrusion 35d is not made until after 
the aforementioned upper limit of rotation angle has 20 
been reached, the lever 20a is completely kept away 
from the protrusion 35d of the cam gear 35. Therefore, 
the rack 20 is not moved toward the frame member 2B 
and the positional relationship as shown in FIG. 5 is 
maintained. W 

As a result of the switching of the clutch means ex 
plained before, the type wheel shaft 1 is stopped and the 
hammer drive shaft 12 starts to rotate. Then, as the 
hammer drive shaft 12, rotates through the first half of 
a full revolution the projection 13a (See FIG. 2) of the 
hammer driving cam 13 presses, the back side of the 
hammer member 16 to rotate the latter around the axis 
of the hammer shaft 15. In consequence, the striking 
surface 16a is pressed against the printing paper 32 to 
press the latter onto the type wheel 28 for the function 
character wheel 28 as shown in FIG. 2, thereby to print 
the desired character at the lowermost place or column 
on the printing paper 32. 

Meanwhile, the guide shaft 17 is being rotated to 
gether with the hammer drive shaft 12. However, as 
explained before, the spiral tooth portion of the first 
screw 23 does not engage the rack 21 as the guide shaft 
17 rotates through the first half of a full revolution but 
meshes with the same only after the rotation of the 
hammer member 16 is completed following the first half 
of the rotation of the hammer drive shaft 13, i.e., in the 
latter half of the rotation of the guide shaft 17. Although 
not shown, the hammer member 16 is automatically 
reset to the non-printing position by the action of a 
spring. - 

Consequently, the first carriage 22 is shifted by a 
distance corresponding to one pitch of the column to 
the position shown in FIG. 8 as the spiral portion of the 
tooth of the first screw member 23 engages the teeth of 
the rack 20. Accordingly, the type wheel 28 for func 
tion characteristics is also moved to the left as viewed in 
the drawings by the force exerted by the spring 30, from 
the position shown in FIG. 7 to the position shown in 
FIG.8. The movement of the type wheel 28 for func 
tion characters is accompanied by the leftward move 
ment of the gear 34 so that the latter disengages from 
the gear portion 35b of the cam gear 35 thereby to 
permit the cam gear 35 to be rotated by the force of the 
reset spring 37 until the stopper 35c of the cam gear 35 
is stopped by the projection 2A-1 of the frame member 
2A, i.e. back to the initial position mentioned before. 
Namely, the cam gear 35 is reset from the state shown 
in FIG. 5 to the state shown in FIG. 4. 
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8 
On the other hand, the second screw member 26, 

which is out of engagement with the rack 20, does not 
cause the column shift of the second carriage 25 and the 
second type wheel 27 carried by the latter. - 

After the completion of the driving of the hammer 
member 16 and the column shift of the first carriage 22 
by one pitch of column, i.e. after completion of one full 
rotation of the hammer drive shaft 12 and the guide 
shaft 17, the second clutch means 7 which rotate in 
synchronization with these shafts makes a half rotation 
to bring a cam groove 7a thereof to the position oppos 
ing the actuating lever 9 to permit the latter to be 
pressed into the cam groove 7a by the force of the 
spring, while the other end of the lever 9 is disengaged 
from the ratchet 3 to turn the first and second clutch 
means 6 and 7 on and off, respectively. In this state, the 
torque of the motor 10 is transitted only to the type 
wheel shaft 1 to resume the state in which the type 
wheels 24,28 and 27 are rotating. 

In the state shown in FIG. 8 in which the first car 
riage has been moved by one column pitch, the type 
wheel 28 for function characters has been moved also 
by a distance corresponding to one column pitch to take 
the position confronting the first mask31. The first type 
wheel 24 in this state still confronts the first mask31, 
while the second type wheel 27 is held in the position 
confronting the second mask 33. The solenoid 8 is ener 
gized in this state in accordance with the printing in 
structions as stated before, so that a series of operation, 
i.e. selection of the type, driving of the hammer member 
and the column shift of the carriage 22 by one column 
pitch, is performed. 

In this state, all of the three type wheels 24,28 and 27 
are confronting respective masks 31 and 33, so that no 
printing is made on the printing paper but the column 
shift or carry of the first carriage 22 is effected solely. 
As the carriage 22 is shifted from the state shown in 

FIG. 8, the first type wheel 24 leaves the position con 
fronting the first mask31 to the position confronting the 
striking surface 16a of the hammer member 16. (See 
FIG.9) 
At the same time, the type wheel 28 for function 

characters biased by the spring 30 is shifted following 
the shift of the first carriage 22. At this moment, the 
cylindrical portion 28a (See FIG. 1) of the type' wheel 
28 comes into contact with the step 1c of the type 
wheel shaft 1 to prevent further movement in the 
column direction, i.e. in the leftward direction, so that 
the type wheel 28 is made to stop at a position con 
fronting the mask 31. 

In this carry operation, as will be seen from FIG. 9, 
the first screw member 23 held by the first carriage 22 
is disengaged from the first rack 21 and brought into 
engagement with the second rack 20: Thereafter, only 
the first type wheel 24 is shifted by the engagement 
between the carriage 22 and the rack 20, so that numeral 
characters are printed one by one from the rightmost 
column on the printing paper 32. Then, as the printing 
of one-line is finished, the rack shaft 19 is rotated by a 
suitable means such as electromagnetic means to disen 
gage the rack 20 from the screw member 23 thereby to 
permit the first carriage 22 to be reset to the home posi 
tion by the tension exerted by the spring 29. In conse 
quence, the type wheels 24,28 resume the initial condi 
tion as shown in FIG. 1 to prepare for the printing of 
the next line. . . . 

The first mode of operation in which the printing is 
made at first by the function character type wheel 28 
and then by the first type wheel 24 has been described. 
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The second mode of operation, i.e. the printing by the 
second type wheel 27 following the printing by the 
function character type wheel 28, is performed in a 
manner explained hereinunder. 

In this second mode of operation also, printing is 
made at first by the function character type wheel 28 
from the stand-by state shown in FIG. 1. To this end, a 
series of operations including the selection of type, 
driving of hammer member 16 and the column shift of 
the first carriage 22 by one pitch is performed. In the 
type selecting operation in this case, the type wheel 
shaft 1 makes one full rotation for applying the type 
elements on the peripheries of the type wheels 24,28 and 
27 with ink followed by a less than one full rotation for 
bringing the selected type element on the type wheel to 
the position confronting the striking surface 16a, of the 
hammer member 16 and additional suitable number of 
rotations, e.g. two additional rotations. ... 
Namely, the minimum rotation number in the second 

mode of operation in which the printing is made by the 20 
second type wheel 27 following the printing by the 
function character type wheel 28 is selected to be 
greater than the maximum rotation number in the first 
mode of operation in which the printing is effected by 
the first type wheel 24 following the printing, by the 25. 
function character type wheel 28. . . . . . . 
Thus, in the second mode of operation;: the upper. 

limit of the angle of rotation of the cam gear 35 engag 
ing the gear 34 is selected to be greater than that in the 
first mode of operation, so that the end of the lever 20a, 
projecting from the rack member 20 is allowed to 
contact the protrusion 35d of the cam gear 35. There 
fore, the rack 20 is moved toward the frame member.2B 
as shown in FIG. 6 to cause the aforementioned retainer 
claw 39 to engage the notch 20c formed in the rack. 
member 20. In consequence, as shown in FIG 10, the 
second screw member 26 carried by the second carriage 
25 may be engaged with the rack 20. . . . . ! . . . . 
At the moment of the carry operation after the print 

ing by the function character type wheel 28, the gear 34 
leaves its engagement with the cam gear 35, so that the 
latter is returned to the position shown in FIG. 6 back 
to the initial position shown in FIG. 4 by the force of 
the reset spring 36. In consequence, the protrusion 35d 
of the cam gear 35 is moved out of engagement with the 
lever 20a projecting from the rack 20. However, as a 
result of the engagement between the retainer claw 39 
and the notch 20c, the rack member 20 is held at the 
position shown in FIG. 6. 

Therefore, at the time of the first carry, the second 
carriage 25 is moved toward the frame member 2A 
simultaneously with the shift of the first carriage 22, so 
that the second type wheel 27 is moved away from the 
position in front of the mask 33 to the position confront 
ing the striking surface 16a of the hammer member 16. 

In the series of operations including the type selec 
tion, driving of the hammer member 16 and the column 
shaft, the printing by the second type wheel 27 solely is 
effected at the leftmost column, because in this state the 
function character type wheel 28 and the first type 
wheel 24 face the first mask 31. 

In the subsequent column shift or carry operation, the 
second carriage 25 is moved from the leftmost column 
rightwardly by one pitch due to the engagement be 
tween the rack 20 and the second screw member 26. On 
the other hand, since in this state the first screw member 
23 is spaced from the rack 20 as shown in FIG. 11, there 
is no mutual engagement between these two members 
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10 
23,20, so that the first screw member 23, i.e. the first 
carriage 22, is never shifted leftward from the position 
shown in FIG. 11, but is held at the position where the 
screw member 23 engages the rack 21, i.e. at the posi 
tion where the function character type wheel 28 and the 
first wheel 24 oppose the first mask 31. 

Thereafter, the series of operations including the 
selection of type, driving of the hammer member 16 and 
the column shift is achieved to effect the printing of the 
desired character by the second type wheel 27 succes 
sively from the left column to the right columns one by. 
one. In this case, since the type elements on the second 
type wheel27 is applied with an ink of a color different 
from that of the first type wheel 24, the characters 
printed by the second type wheel can be clearly distin 
guished from those made by the first type wheel by 
color. 

After the completion of printing over one line, the 
rack shaft 19 is rotated by suitable means such as an 
electromagnetic means as in the case of the foregoing 
operation, so that the rackes 20,21 are disengaged from 
the screw members 23.26 to permit the first and second 
carriages: 22 and 25 to be reset to their home positions 
by the tension exerted by the spring 29. Simultaneously, 
as a resuilt of rotation of the rack 20, the retainer claw 39 
is disengaged from the notch 20c in the rack 20, so that 
the rack 20, is returned by the force of the spring 38 
toward the frame member 2A to resume the initial posi 
tion shown in FIG. 7. 
r; Thus, the type wheels 24,28 and 27, and the rack 20 
are: reset to the stand-by position as shown in FIG. 1. 
Thereafter, the printing by the first type wheel 24 and 
the printing by; the second type wheel 27 are achieved 
selectively by suitably selecting the number of the type 
wheel in the home position. 

In the described embodiment, the second type wheel 
27 is adapted to effect the printing from the leftmost 
column-toward the right. In the case where there is no 
need for printing in the leftmost column, a blank por 
tion, i.e. a portion where no type element is formed, is 
positioned to, confront the striking surface of the ham 
mer member 16 when the second type wheel 27, is posi 
tioned at such a column. " . 

Although in the described embodiment the type ele 
ment of the first and second type wheels are applied 
with inks of different color to achieve two-color print 
ing, this is not exclusive and the printing may be made 
in a single color. In the latter case, the second type 
wheel preferably carries type elements of various char 
acters having a lower frequency of use such as sin, cos, 
some alphabet characters, fractional symbols or the like, 
of ordinary numeral characters. By so doing, it is possi 
ble to remarkably diversify the content of the printable 
data by an increase of the number of kinds of characters 
held by the printer as a whole. - 

In the described embodiment, the change of the posi 
tion of the rack 20 is achieved by a selection and control 
of the number of rotations of the type wheel shaft 1 
when the first carriage 22 takes the home position. This 
arrangement may be substituted by the following ar 
rangement. Namely, as shown in FIGS. 13 and 14, a 
gear 34 is allowed to engage with a cam gear 35' only 
when the first carriage 22 has been shifted by one pitch 
of column, i.e. only after the function character type 
wheel 28 and the gear 34 have been moved by one 
column pitch as a result of the shift of the first carriage 
22. The number of rotations of the gear 34", i.e. the 
number of rotations of the type wheel shaft 1, is selected 
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and controlled in this state to effect the selection of the 
rack 20 thereby to determine which one of the first and 
the second carriages 22 and 25 should be shifted thereaf 
ter. 

As has been described, according to the invention, 
there is provided an impact serial printer which inher 
ently has a small size and simple construction, wherein 
the printing of each line is effected by a selective shift 
ing of two shiftable type wheels, so that it is possible to 

5 

effect two-color printing and to increase the number of 10 
characters, i.e. the content of the printable data can be 
increased advantageously. In addition, it is not neces 
sary to use a specific power source for the selection of 
the carriage to be shifted, because this selection can be 
made by the selection of the position of the rack making 
use of the same power source used for rotatively driv 
ing the type wheels. 
What is claimed is: 
1. A serial printer having a plurality of carriages 

carrying respective type wheels and each adapted to be 
shifted to desired positions along a line to be printed, 
comprising: 

(a) a first carriage adapted to be moved from a first 
reset position to various printing positions along a 
line to be printed, said first carriage rotatably car 
rying a first type wheel and rotatably carrying a 
first screw member having a spiralling tooth 
formed over at least a portion of its circumference; 

(b) a second carriage adatped to be moved from a 
second reset position to various printing positions 
along a line to be printed, said second carriage 
rotatably carrying a second type wheel and rotat 
ably carrying a second screw member having a 
spiralling tooth formed over at least one portion of 
its circumference; 

(c) means including a type wheel drive shaft for rotat 
ing said first and second type wheels; 

(d) means for rotatively driving said type wheel drive 
shaft; 

(e) means including a screw member drive shaft for 
rotating said first and second screw members; 

(f) means for rotatively driving said screw member 
drive shaft; 

(g) a hammer member having a striking surface hav 
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ing a length corresponding to the printing area of 45 
one line of printing; 

(h) means for driving said hammer member; 
(i) said hammer member being unable to strike said 

first type wheel when said first carriage takes said 
first reset position; 

(j) said hammer member being unable to strike said 
second type wheel when said second carriage takes 
said second reset position, said second reset posi 
tion for said second carriage being located oppo 
sitely along the line to be printed from said first 
reset position for said first carriage; and 

(k) an elongated rack adapted to be moved between 
two positions each causing said rack to engage a 
respective one of said first and second screw mem 
bers, and means for sliding said rack longitudinally 
between said two positions so that said screw mem 
bers may selectively be made to engage with the 
teeth of said rack thereby to shift the associated 
carriage. 

2. A serial printer as claimed in claim 1, wherein the 
respective spiralling tooth of said first and second screw 
members being inclined in opposite directions, so that 
said first and second carriages are shifted in opposite 
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directions by the rotation of said screw member driving 
shaft in one direction. 

3. A serial printer as claimed in claim 2, characterized 
by further comprising a spring means for biasing said 
first and second carriages to their respective first and 
second reset positions, and means for rotating said rack 
into a position where it cannot engage either of said first 
or second screw members for returning the respective 
carriages to their respective reset positions. 

4. A serial printer as claimed in claim 1, characterized 
by further comprising: 

(a) means including a rotary cam adapted to be ro 
tated by said type wheel drive shaft; and 

(b) means for selectively sliding said rack in accor 
dance with the rotational position of said rotary 
Ca 

5. A serial printer as claimed in claim 1, said first and 
second type wheels each carry a plurality of respective 
type elements and respective means for applying ink to 
said type elements, the ink applied to the type elements 
of said first type wheel being of a color different than 
the ink applied to the type elements of said second type 
wheel. 

6. A serial printer having a first carriage carrying a 
type wheel and adapted to be moved along a line to be 
printed; a second carriage carrying a type wheel and 
adapted to be moved along the line to be printed; means 
connected to said first and second carriages for urging 
them to respective home positions adjacent opposite 
end portions of the maximum extent of a line to be 
printed; and means for moving either of said first and 
second carriages selectively along the line to be printed; 
said means including a respective screw member held 
rottably to each of said first and second carriages and 
each having a respective spiral portion extending out 
wardly from at least a portion of the periphery of said 
screw member, means for rotating said screw members 
simultaneously, means including a rack having teeth, 
said rack extending along said line to be printed, said 
rack being movable longitudinally to move its teeth 
selectively into engagement with the spiral portion of 
either one of said screw members for enabling the screw 
member held in engagement therewith to be moved 
along the line to be printed during rotation thereof to 
move the respective carriage, and means connected to 
said rack for moving it selectively into engagement with 
either one of said screw members for moving the associ 
ated carriage along said line to be printed. 

7. A serial printer according to claim 6, further in 
cluding means connected to said rack for moving it out 
from its engagement with either of said screw members 
for enabling the associated carriage to be returned to its 
home position by said urging means. 

8. A serial printer according to claim 6, further in 
cluding print means including a hammer extending 
across the line to be printed for pressing a record paper 
directly against the periphery of said type wheels, said 
hammber being incapable of directly contacting the 
record paper when the respective carriage is in its home 
position. 

9. A serial printer according to claim 6, the spiral 
portions of each of said screw members being formed in 
opposite orientations to move their respective carriages 
in opposite directions along the line to be printed. 

10. A serial printer according to claim 6, said means 
for moving said rack including means urging said rack 
into normal engagement with one of said screw mem 
bers, a rotary can engaging an end portion of said rack 



4,420,267 
13 

and having a protrusion adapted to slide said rack out of 
engagement with the normally engaged screw member 
and into engagement with the other screw member, 
means to rotate said rotary cam to position said protru 
sion to slide said rack into engagement with said othr 
screw member, and means for holding said rack into 
engagement with said other screw member until print 
ing along the line by the associated carriage is com 
pleted. 

11. A serial printer according to claim 10, means 
including a common rotary shaft extending through 
each said type wheel of said first and second carriages 
for rotating said type wheels to print a selected one of 
the type elements carried on their periphery into a print 
ing position, and means connected to said rotary shaft 
with said first and second carriages in their home posi 
tion for rotating said rotary cam and engaging said rack 
with said protrusion only after a predetermined revolu 

14 
tion of said rotary shaft, whereby said rack can be posi 
tioned by rotation of said rotary shaft. 
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12. A serial printer according to claim 10, further 
including means connected to said rack for moving it 
out from its engagement with either of said screw mem 
bers for enabling the associated carriage to be returned 
to its home position by said urging means, said holding 
means releasing its engagement with said rack as said 
rack is moved out of engagement with either of said 
screw members. 

13. A serial printer according to claim 6, said first and 
second type wheels each carry a plurality of respective 
type elements and respective means for applying ink to 
said type elements, the ink applied to the type elements 
of said first type wheel being of a color different than 
the ink applied to the type elements of said second type 
wheel. 
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